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1.Scope

This specification applies to the TFT LCD module which is designed and manufactured
by LCM Factory.
2. Normative Reference
GB/T4619-1996 {Liquid Crystal Display Test Method ) GB/T2424 Basic
environmental Testing Procedures for Electric and Electronic Products.) GB/T2423
{Basic Testing Procedures for Electric and Electronic Products)} |IEC61747-1
{SIXTH PARTGB2828°2829-87 (Naticnal Standard of PRC)

3. Definitions
3.1 Definitions of Vop

The definitions of threshold voltage Vth1, Vth2 the following typical waveforms are
applied on liquid crystal by the method of equalized voltage for each duty and bias.
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[ selected waveform ] [ non-selected waveform 1

(1) Vth1: The voltage which the brightness of segment indicates 50% of saturated value

on the

4714

conditions of selected waveform
(=80Hz, ©®=10°6=270"at 25°C)
{2) Vth2: The voltage which the brightness of segment indicates 50% of saturated value
on the conditions of non-selected waveform
(=80Hz, ®=10°8=270"at 25°C)
3 Vop: (Vth1(50%)+Vth2(50%))/2 (=80Hz, ®=10°8=270%at 25TC)

3.2 Definition of Response Time Tr, Td
(ITr: The time required which the brightness of segment becomes 10% from 100%
when waveform is switched to
selected ane from non-selected one. (F80Hz, ©=10°9=270%at 25C)

{ZTd: The time required which the brightness of segment becomes 90% from 10%
when waveform is switched to selected one from selected one. (f=8B0Hz,
®©=10°0=270"at 25C)

3.3 Definition of Contrast Ratio Cr

Cr=A/B

{I) A: Segments brightness in case of non-selected waveform
{2) B: Segments brightness in case of selected waveform
3.4 Definition of Angle and Viewing Range

*T
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Angular Graph: Contrast Ratio

4. Functional Block Diagram

Such as:

Viewing Angle Range:
80(Cr=2) Horizontal
70(Cr>2) Vertical

The following diagram shows the functional block of the 9.7 inches wide Color TFT/LCD 30

Pin (One CH/connector Module)

LVDS Display> TIMING 2
Data & Clock CONTROLLER —— % ;
T g PANEL
DCIDC CONVERTER & ——-»fi 1024%768
e =¥ REFERENCE VOLTAGE -
GND — GENERATOR
—I—.
DataEDiD.gp DATADRIVERIC
CLKEDID —b ) E:EEPDI;gll
VEDID —p
LEDEE— » BACKLIGHT UNIT

5. Technology Specifications
5.1 Features

This single-display module is suitable for use in MID, Digital AV products. The LCD adopts one
backlight with High brightness 36-lamps white LED. Construction: 9.7" a-Si color TFT-LCD, White LED

backlight, FPC.
5.2 General Specifications

No. ltem Specification
1 LCD 9.7 size
2 Resolution 1024(RGB)x768
3 Display mode Normally white, Tran missive
4 Pixel pitch 0.192(H)X0.192(V) mm
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5 Active area 196.608 (H)X147.456 (V) mm
B Modlle sze Z10.2( WK 164 2(HX2.B5[Type) (D) mm
7 Pixel armngement RGE-stripe
8 Interface 1 channel LVDS
9 Backlight power
10 Panel power
11 Weight TED
5.3Interface Pin Connection
Pir Ma. Symial Funection
1 GND Power ground
2 AVDD Power for LED backlight { Anoda)
3 AVDD Mo connadion
4 WEDID Pawar for LED backlight { Cathoda)
5 N Ma Connaction {Rasarve)
[3 SCL Camman Vollage
7 S04 Digital Power
! DO -LVDS dilfarantial data inpui RO-RS,GO)
g DoP <LVDS differantial dala inpul{R0-R5 G0)
10 GND Ground
1 DM LVDS differantial data inpulG1-R5BO-B1)
12 Dip A VDS dilfarantial data inpu{G1-R5 BO-B1)
13 GND Ground
14 DN - L VDS dillerantial dala inpul| B2-B5, HS VS, DE)
15 D2p +LVDS diffarantial data inpu{B2-B5 HS VS DE)
16 GND Ground
17 LWVCN - LYDS diffararibal chck ingpul
18 LvCP <LVDS dilfessntial clodk inpul
19 GND Ground
20 NC- Ma connactian
21 LED-A Powar for LED backlight { Anodaj
22 LEDA Pawar far LED backlight { Anada)
23 MG Mo cannaction
24 LED-K1 Power for LED backlight (Cakaoda)
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25 LED-K2 Powar for LED backlight {Calgoda)
o5 LED-K3 Pawar for LED backlight {Calgada)
27 LED-K4 Pawar lor LED backlight (Calgada)
28 LED-K5 Powar lor LED backlight {Calgada)
29 LED-KE Powar far LED backlight {Calgada)
Narmal Coaration/BIST pallarn salacl Mormally
30 BIST oull ka. Whan BISI=H BISTICLK inout is nol
naadad), Whan BIST=L Marmal Operation| Dafaully
5.4 Absolute Max. Rating
Narm Syimbal Min Max Linit Canditions:
Digilal supply vollage ovhD 03 5 W
TFT gale on vallaga ViEH 03 20 W
TFT gala af vollaga WGEL 20 0.3 W
Analog powar supply vallagea AVDD 6.5 135 W
Oparation Tampearalura TOP 14 &0 2
5.5 Typical Operation Conditions
Symbol | Min. | Typ. | Masx. Unit Conditiong
Digital Supply Vollage ovoD 3n 3.3 3.6 W
TFT Gala on valtlage WiGEH 18 19 20 W
TFT Gala alf valtage WGEL -11 -1040 -8 W
TFT Comman alaciroda vollaga | WVCOM 294 .44 394 W
Analog powear supply vallaga AVDD 883 89 g.18 W
5.6 Back-light Unit
PARAMETER | Syul Min Typ Max Uniit Test note
condition
LED Cument IF 110 120 130 mA
LED Voltage
(Total) WF — 18-19 - W
Life Tima LBL - 10000 - Hr |1 20,
704
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Color White
Qutput PYWM
f ncy FPWM 100 200 20K Hz
Duty ratio - 5 - 100 U

(1) Permanent damage may occur to the LCD module if beyond this specification.
Functional

Should be restricted to the conditions described under normal operating conditions.

(2) Ta=25-1 2T:

i3 Testcondition: LED Current 120m#A

5.7 Power Sequence
VDD power and LED on/off sequence is as follows. Interface signals are also shown in

the
Chart. Signals from any system shall be Hi-Z state or low level when VDD is off.
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ltem Min. Typ. Max Unit
T1 0 -- -- ms
T2 50 - - ms
T3 5 -- -- ms
T4 10 -- -- ms
T5 20 -- -- ms
T6 50 -- -- ms
T7 20 -- -- ms
T8 10 -- -- ms
T9 20 -- -- ms
T10 10 -- -- ms
T11 20 - - ms
5.8 Timing Conditions
5.8.1 6bit LVDS input
R : //' \ :.
et el ol el el Sl Bl el B il
e TR T TR T TR AR S R S
IHI_KI{ B ::.( e >< b3 XHH— X == >l< B=a >< | ===} X };:L‘H: >
5.8.2 8Bit LVDS Input
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5.8.3 The input data format: (only for DE Mode)

H=m Symbol Bban. Typ Max. Lirmt

Frame Rets - £5 &0 &5 Hz

Frame Pericd 1 a3 ool A1d lime

“vertica' Dizplay Time 2 THE TES 728 lirme

“ertica Blanking Tima 13 5 35 Bl line

1 Line Scanning Tima b 1202 1344 1354 clock
‘Horizontal Cisplay Time | 6 | 1024 | qfoza | 1024 | clock |

Herizonia' Blanking Time L8 230 320 a7 clock
Clack Rate t7 ES 5 75 MHz |

Timing Diagram of Interface Signal

14
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5.9 Optical specifications
. Vaues .
Iterm Symiod Condtion Lnit. |Remark
Min. | Typ. [Max.
aL $=180" o'clock) 70
Viewing angle ar d=0°(3 o'clock) BO degree
(CR=10) 8t =80°(12 o'clock) 80
53] $=370%8 o'clock) B
Response time TH a0 ag msec
Rise+Fall
Contrast ratio CR 500
Wi 0.28 o 0.34
i Momal
Color chi fic
R g=b=0° 028 | 033 | 038
Luminance L 280
Luminance Yu 0 75 o
uniformity

MNote 1: Definition of viewing angle range

1114
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Fig. 4-1 Definition of viewing angle

Mote 2: Definition of optical measurement system.

The opfical characteristics should be measured in dark room. After 30 minutes
operation, the optical properties ame measumd at the canter point of the LCD screen.
{Wiewing angle is measured by ELDIM-EZ contrast/Height :1.2mm ,Response fime
is measured by Photo detector TOPOON BM-7, other items are measured by
BM-5AFeld of view: 1* /Height: 500mm.)

Mommal line
A==0"
Proto detecior
— | E—
RO ©=a0"

12 n'clocs direclion

" .
Ll o ’ 7 A— X j,f/?;:" o
i i

G070 LCM

_ € o'clock direction
Fig. 4-2 Oplical measurament system setup

Mote 3: Definition of Response fime

The response time is definad as the LCD optical switching time interval

between “White” state and “Black” state. Rize ime (TON) is the time between photo
detecior oufput intensity changed from 904G to 10%:. And fall ime (TOFF) is the fime
betwean photo detector output intensity changed from 1086 to 90%.

12714

Website:www.tslcd.com/www.lcdlcm.com Email:tslcd@tslcd.com



|

Team Source Display LCM Specifications(TST090VGBH-01)

13714

(,,-‘wniu (TFT COFF ) Black (TET ON} White (TFT Drr},)

00%%,

e ———= T

—— — ——

—_—————

Phcts calectar autput
(Felative value)

s —
_-qTDt.”_ —']['-" I'q-_

Fig. 4= 3 Definltlon of responza time

Mnites 4: Definition of condrast ratia
Contrast ratlo (CR) - Lur'li.r-a nuermeasurad whenLTD on the " White” steia
Luminance measured whan LCDonthe "Black® alate

Mote 5: Definlilon of color chromati oy (CIE1331)
Coder conrdinatas measured At centar point of LG

Mote & &ll Inpul terminale LCD panel must be ground while measuring the canter
ared of lhe pamel. The LED driving condilion is kso=140mA.

Motes T Definiticn of Luminance Linifonmity
Active area Iz divided into © measurdng areas [Refer fo Flg. 4-4 .Cvery
measurng ooint is placed at the cenler of each measurng area.

a
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Fig. 4- 4 Definition of measuring points

Buwe: The measured maximum luminance of all measurement posibion.
EBmir: Tna maasured minimum luminance of all measuremeant positian.
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